Introduction
Most reported cases of vitamin D poisoning have resulted from therapeutic use of the vitamin and intoxication has generally developed after prolonged treatment. The present report concerns accidental overdosage of vitamin D, and is also unusual in that the overdose was massive and acute and affected 3 members of the same family. Because of the exceptionally high dose, the toxicity persisted and required treatment for an unusually long time.
Analytical Methods
Calcium and creatinine in serum were measured using a Technicon Autoanalyser. Faecal by the family for cooking was found to contain 5 million units of vitamin D3/ml. Plasma samples taken from father, mother and infant 5 weeks after the ingestion of the vitamin D were later bio-assayed and found to contain 55 i.u./ml, 60 i.u./ml and 9.6 i.u./ml respectively (normal range, 1-6 i.u./ml) (Fig. 1 ).
Progress
The improved rapidly. Three weeks after admission she spontaneously aborted a 10-week fetus. Both she and her husband developed renal failure (Table 1) . Three months after admission they remained hypercalcaemic. He had developed band keratopathy and she was emaciated. Frequent comparisons of their estimated calcium intake with their urinary calcium excretion suggested that both patients were in negative calcium balance (Table 1) .
After 9 weeks, steroid therapy was abandoned, but despite further reduction of the calcium intake to 2 5 mmol/day the hypercalcaemia persisted. Two weeks after stopping steroids a formal balance study using chromium sesquioxide marking of faeces confirmed that < 2 mmol/day of calcium was being passed in the stools, while the urinary loss was greater than the dietary intake ( Fig. 3) . Neutral phosphate* was now given orally. In Mr B it induced a dramatic fall in the serum and urinary calcium (Figure 3) , and he immediately felt better and lost his nausea. Mrs B developed painful, red conjunctivae within 6 hr of her first dose containing one g of phosphorus. After a further dose, her serum calcium fell from 3-3 mmol/l to 1 95 mmol/l (Fig. 3) and she developed tetany which was relieved by intravenous calcium gluconate (2-3 mmol calcium). The serum phosphate in this episode rose to 3 5 mmol/l and the conjunctival infection, which improved as soon as this fell, was probably caused by calcium phosphate deposition. Phosphate therapy was withheld for 5 days, during which time she became hypercalcaemic again, and calcium reappeared in her urine (Fig. 3) .
Subsequently both husband and wife required treatment with moderate calcium restriction and oral neutral phosphate for 9 months (Fig. 4) . The phosphate dose required to maintain the serum calcium at about 2-75 mmol/l ranged from 1 5-6 g/day. Since completing phosphate treatment, the serum calcium has remained normal, the serum creatinine 
Discussion
This family consumed a nut oil which contained 5 million units of vitamin D3/ml, a concentration far greater than can be found in any preparation for human consumption. The plasma levels at 5 weeks were more than 30 times the upper limit of the normal range in man for this assay. Moreover, they were still markedly elevated after 6 months (Fig. 1) .
These cases illustrate 2 known actions of vitamin D which in excess can lead to hypercalcaemia. The first is the promotion of calcium absorption by the gut. The second is the mobilization of calcium from bone (Hess, Benjamin and Gross, 1931) , which presumably accounts for the great excess of the urinary calcium over the intake. The authors can find no previous report of a persistently negative calcium balance in humans poisoned by vitamin D although it has been shown in rats (Clark, 1961) . There is, however, radiographic evidence of bone dissolution in man (Christensen, Liebman and Sosman, 1951) a feature which, although evident in the present patients was not sufficiently marked to reproduce in photographs.
Steroid therapy is often successful in correcting vitamin D-induced hypercalcaemia (Dent, 1956 ), but when first prednisone and then hydrocortisone failed, (Goldsmith and Ingbar, 1966) and to do so by depositing calcium phosphate in the body Some of this deposition may occur in bone by stimulation of new bone formation and bone mineralization (Rasmussen et al., 1970) , but evidence that some deposition may be ectopic (Herbert et al., 1966; Breuer and Le Bauer, 1967 ) led the present authors to hold neutral phosphate in reserve in treating Mr and Mrs B. In the event it proved extremely effective in lowering their serum calcium, although the acute development of conjunctival injection in Mrs B confirmed that not all the removed calcium was deposited in bone. The maintenance dose in both patients was adjusted to prevent symptoms rather than to keep the serum calcium in the normal range. It was gradually reduced as the serum calcium fell, presumably owing to diminishing vitamin D intoxication. Even so, both patients required phosphorus 6 g/day for several months, and it was 9 months before therapy could be stopped.
Besides his band keratopathy, Mr B had nephrocalcinosis in a renal biopsy taken 4 months after the start of phosphate treatment, and this was still present in a second biopsy taken 9 years later. Nephrotomograms at the time of each biopsy failed to show calcium; which accords with the findings of Iverson and Brun (1951) .
The improvement in serum creatinine as the serum calcium fell was to be expected, as it is known that hypercalcaemia depresses the glomerular filtration rate (Epstein, 1960) . However, it seemed probable that some permanenet renal damage would remain after severe hypercalcaemia of 3 months' duration, and the renal biopsies in Mr B confirmed this. It is therefore encouraging that the serum creatinine values had fallen to normal after 9 months and have not risen 9 years later. This, together with the encouraging results of the urine concentrating test suggest that the residual damage is unlikely to give rise to ill health. Mrs B's initial acute polyneuropathy did not resemble the cases published by Henson (1966) in whom muscle weakness was accompanied by increased tendon reflexes, and it subsided before there was any fall in serum calcium.
Spontaneous abortion has not previously been described in vitamin D poisoning but is not surprising in view of Mrs B's severe metabolic disturbance. There is an increased incidence of fetal complications and stillbirths in patients with hyperparathyroidism (Ludwig, 1962) .
Despite the risk of ectopic calcification, phosphate treatment appears preferable to steroids
